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U U p< ^—fcCDHMMBk Jun-^r^- ^£<fctf/3;;fefci: MAP * 

ffi#^ltfr*N&£#I(GVHD)*Ci±N ;V-7*U >-$>Fas D#> H (WTs FasL 
ttB&t5) ©#f^©H##7^£ftT^£o -T^t>t>s Fas t FasL £©*£ 

t)©£#Ws JftFasLtftf*:©«:#K:«koTail*tlfe (H^B^ vol.17, No. 
13, pp. 1635-1641, 1999) . 
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?;i/-i-7i^-2- (ih) -try dfctfftj&nr 

5-52814) o cc^li, HR«* rt:^7x-K>j (pirfeni 
done)h£lWe>ftfco Sfef0i#||:tlOMT^ HafcDf1UBjF*££ftT^ 
§ (ft^P 8-510251) o 5£ (1) «tl?>{b^l3T"fe5^7i- K>fc£ N 

(USP397428K USP4042699, USP4052509) „ %<D'&, tmmfcttmzMBZtl^ 
MUm0.*MmttZmM&£LXffi%&±fc&%4b&m~e$>%> (Nicod, LP. 
Lancet, Vol.354, July 24, 1999, p268-269) 0 
A (1) : 



'Umfc%n,mt%V'( Yi3<< XDWm^nU (Lurton JM et al., Am J Resp 
ir Crit Care Med. 153 :A403. 1996) N 

zrux-vj P>lZ&Z>^AZ#-<DBmh%:WM (Kehrer and Margolin (199 
7) Toxicol. Lett. 90 125; Schelegle et al (1997) Proc.Soc.Exp.Biol.Med. 
216 392) s 
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• U7-7>®mfflm&*®U (Iyer et al (1999) J. Pharmacol. Exp. Ther. 
289 211) N 

•Iii5EB?a (TNF- a ) (D&f&#£Wtilft* mi (#^¥ 11-512699) 0 

If SfcJUfc-r TNF- a ©&§!l#MT& § C £ m®gftT ^ £ (Guidotti L. , et 
al., Immunity, 4:25-36,1996, Kondo T.,et al., Nature Med. ,3:409-413, 199 
7, Seino K.,et al. .Gastroenterology, 113: 1315-1322, 1997) Q dft £ 

-ADP- U U * 7~t?©|figS!U Mt5H Jun-*:>— £ M 

ap gffi^joiiftsfggfc-r So 

££&©2:#;i£c:£#T*£3o £ft&©-3t©fi£fc£^Tx A»«jfceci 

bfc#*feR»fc:ttbTs ^7xrh*>^4U ^©if^PifcilftSC 
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bm e> t±> cne. ©wawiw-rn* t# h - ^hjih^t?* s - t & jam 

>0»M£!k # »; -ADP- 'J #-7 - *° 'J ^ 5 --fcCDRMHBU 3fe Vfc: Jun-^^- 
Cl} S (l) T*^£ti£ 5 -p<^;i/- 1 -7x-;v- 2 - (1H) -try H> 



(2) buIBsS (l) -e^5 5-/^i/-l-7i-;i/-2- (ih) -eu 

MJgtfo 

(3) HufBxt; (1) «tiS5-^^V-l-7ir;i/-2- ( 1 H) — tT U 

CO M& (1) «n55-^f^-l-7x-;i/-2- (1H) -tTU 
P>S±tf#fcl/C£W**^ Jun-^-€^«kt>*/^fe(±p38 MAP*^-^* 



5* (1) : 




(1) 



WO 01/58448 



PCT/JPOl/00935 



-5- 

C6) mitt (1) T^£tl£ 5-^?-;i/- l-7i-Jl/-2- (1H) -try 

c 8 d c 3 d ram©* y -ADP- y y p< ?—v(Dmmm*^}$,frt l 

£tc*%Wte, mttt (1) «tl§5-^f;V-l-7irjl/-2- (1 
H) -try K>^$fg^»J^b K tfelith^0lM#t^ig§ 

^ti5 5-^^;v-i-7x-;v-2- (1H) — tr u Y>%^t$mmmffl%® 

(1) 5-^;b- l-7x-;i/-2- ( 1 H) -t:U K>© s 

*fe**WI±x itufSS (1) «tl5 5 1 - 7i-Jl/- 2 - (1 
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5-^f;i/-l-7i-JV-2- (1H) -KUK>©x tbP;Mai:*lt 

It*»l|ii±x Huf35« (1) «W5-^f;i/-l-7ir;i/-2- (1 
H) -fcT'J K>S^&E3l»#Jftt K i-fcttfc h^©tt«C«s#f *xe* 

&3V>&2M§TOs frtBsa; (1) t^n§5-^^V-l-7i^-2- 

(ih) -truK>o N tK *fei*th^cD»«fc*H-awT©»*0ifl« 

* U -ADP- U tf-X U * 

Jun-^r^— €^<tt>*/^fc(±p38 MAP J i 

*mwiz#^xm®mfrtLxmm$nzmttt (i) ©<b^«. -jr*k 

;V7x-K>fcbT&fcn?fcS (USP3839346) . 0!l*.fc£ N 43IW4 9-8 7 6 

fcamitts £-fiiuf35$ (1) t»l)5-^fjv-l-7x-ji/-2- (1 
H) -K'JFX ^t)*.t:;i/7ir:K>^^J:LTMt^ -f>*-P 
^>12 (JWTIL-12fcWf*) s -<>*-n^*>18 (WTs IL-18 

^Y^n7 7-^t\ IL-18l±±tV^D7 7-- y-^^y^— HBiai?N SfelFN 

fclfc IFN-a s IFN-/?s TNF-a^ TNF-/? S IWa. IL-/?> IL-5 S IL-6^ &3V> 
IL-10 h*-f>fcU-C»&ftT^So 
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IL-12 ^ IL-18 ©ji££ * fc 6 U Hfc £© 2 h *>T IFN-y 0 
4§Iit§o IFN-rttFaskFaaLft»#-r*IS*N MT-^«JFF«T^ 
b-^:*#i§#2ti, h-^*£#ofe»jfi^«%fc J; DJJH\£MS(Ts 
utsui, H., et al. 1997. IL-18 Accounts for Both TNF-a- and Fas Ligand 
-mediated Hepatotoxic Pathways in Endotoxin-Induced Liver Injury in Mi 
ce. J. Immunol. 159:3961. )„ £©1M h jtK >©— jiOSfWltts |5jD<^tt 
&&"l*±&t%Z.£1fitot>tiX^ZlL-U IL-6, IL-8, GM-CSF&£©±#«fcD 
&figT*&££h#3$g££ftTl>3(0zman, L., et al. 1994. Interleukin 12 

, interferon 7 , and tumor necrosis factor a are the key cytokines 0 
f the generated Shwarzman reaction. J. Exp. Med. 180:907, Wysocka, M. , 

et al. 1995. Interleukin 12 is required for interferon rproduction a 
nd lethality in lipopolysaccharide-induced shock in mice. Eur. J. Immu 
nol. 25: 672 ) c 

TV>Sfr\ *IHf^^l/7x- \t>&m-a(Dfrftfi>Ts IL-12, IL-18, 

T«fc£, IL-l^IL-6*fc»UTtt««Wf^ffl*»av>o fefc*fc£> IL-12 CD^^«3 
fifc^W-aWft!»«a:THF-a N IL-12, IL-18, IFN-7 4:^3 £©4«©#£ix 

b*»b*^ra#e)©»iMt«fcn«fN tr;i/7x-K>tc«ts^i£tt^'f h 
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& < & s £ & p t> i\ 7 x - k > & lps t> * <D&m/3® £ m u t > 

JM4> TOF-ag£j&*3i£T US ot^^4lt* (#iJx.fc£LPS 3 £<fc^ 

fcttsyt^^D— >^*j;tj ? 7 , ^h-^^*is^-rs (h»jio) . ^©ia 

§3£M?#llfc£WUTM£o tVb7i^h*>{! LPS&4#4B^# 

iiifeit^, #y-ADP-y#s/;wk j3«tvNAD*offiTs«ift!it-5 mm 

001 1) o tr;i/7x~ h*>t<t^cn^©am •&TNF-atn;tf;fc£fc:<fc5B& 
»\ TNF-a^SfcJto*tam^nfe^K:aft»^ttSJ®*ttl^5Clfc*s 
T$&^0fcftftJIB$n!fcSo JJLtO^iifr&N Wi- h*> tisane, CD 
ftffi fck J£fc TNF- a <DWm% nUt Zffimt UT^t>tlT ^ £ fcfcfc V> £ 

«txiM h*oiWJ»t T^;wi-i^-f 7-cd^ r*>f >g£o?t 

;t#Jj5C@fc&^T^£^j§-£&-^ IL-12, IL-18. IFN-y ©g£ 
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;W^-l*>f yoft&Jfo&vmmfcM-ZhX^Z (Xu, B. et al. J. Exp. Me 
d., 188: 1485, 1998. Takeda, K. et al. Immunity., 8: 383-390,199 

8) o tfes ?^)M-immtm&?z*H h*-(>t\sx&, m^wm*. 

IL-2 43cfct>'IFN-7^^StlS (ffi^S, £30^, mim, pl471-1478, 
1998) o * 

feh^«T^;wi-i^^r©^^cD^ffj^ji@-e®«i§^m^tiT 

fct^ mmm, mm, &Bft&&wm&, mm&*m&, ^mx-msum (g 
vhd) N mm&s tvvm&s w&m, ft&wm&.. m^m^m cja-^v 
-Ts mmm, ^@) ^ wm*m&, m&&s foz^z*-?*? vmm* 
mtzt&nzzo KmwcD&m&vj h%-om&wMM&, znzvmm® 

*£<^ 0 ttzt>-*>, mmm, mm, gB^t*#ii^ itit^i±i (g 
vhd) , wa, wjiu&s m*ms frftwmMs mmftmmm cji-^t 
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So bfc^ol, *ftW<D&&.&V<1 V*4>m£$UfflM&s IL-18©jg£»J 
£MbTs 8Hi*JM©te***ffifc*8n!fc3o 
C2) PARPCDPl^J 

lufB^ (1) T*TN<*ftS5-p<? L ;i'-l-7x-;i/-2- (1 

H) -t'U F>> tftb*^7i- F>ft±^fcbt^ftSs #>j-ADP- 

I) 'J if (poly-ADP-ribose-polymerase N PARP ^^B&l" 

S) ®lflWJfcM-r*o 
PARP&, 6g£gt*fcDNA$gjS#©SG (tXhX PARPB#&£) S^U 

Afc##U r-^Btfc**^— If 3Ot0»f (116KDfr£ 85KD^n) £g 
ttTmttfcSftSfcV^ttKSW**. PAEPOSKfck NAD fctfy-ADP-Utf^ 

>sMwz£-DT*m<DmmftMd *mmtz>z.tbnmm$nx^z> 0 -r&fc 

*>-^^*^P-^X£«tS£#x£nTl>£(Ha, H. C. and Snyder, 
S. H. Proc. Natl. Acad. Sci. Vol.96, No. 24, 13978-13982, 1999) Q bfc 

(3} Jun-*:*— V&£Tf/£tz&pM MAP**-- mmffl 
£fe*$BUI3fci\ BufBsS (1) X^$n2>5-*3-)l- 2 - (1 

H) -try K> N tftt)^^7ir K bT^rr^K Jim-** 
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— v%£Tf/£tz&m map**— vmmmfcmt&o 

Jw-*j— k* (JNK) £: p38 MAP (MAPK) h —>XCD^t#* 

7, No.2^ 1999 s p96; fH^g^, 14 s No.l9 s 1996> p27; Xia, Z. et al., Opp 
osing effects of ERK and JNK-p38 MAP kinases on apoptosis, Science, 27 
0:1326-1331, 1995) 0 ^thbs h %mmt S^MbTrS^b 

ti»ci^^e,nTv>?)o nmm&m^ (ngf) ^aaictDW^t^bbfePc 

%?XY-*yX\z%±-DX JNKs p38©^{b^Etoe>tifeo £fcs h 
— dominant negative m SEK1/MKK4 & 2> ^tt dominant negative S MKK3 
£#8^1" ZZtizXt) JWfWSftfco £ CCD PC12 « fc MEKK1 £ fctt MKK3 
©tStt^h p38 «^fSh7^ b — *sX1fimm$tlfco Z(DZtfrt>MI 
& «fc p38 # NGF |&5fe fc <fc £ h - */ * t^I+^t & 5 Z. t £ & 
ofe (E^©&»9>e& Vol.187 No. 5, 1998, 10.31. p348-353) 0 £fcs ffe©^ 
DNA^^Hz^ h\ m^m, yU, IgM N anoikis^«*)^ 

jnk b\ ^ **Mg s stt*«§u dums^ Mkmm, mmzmms ^ s 

#-T£dfc#fc]£*lWSo bfe^oTs *!6W0JNK*«fcV/*feH:p38 MAP 

Afc^-rs^^wfcWSftTf&So Mftft&JiH^bTs mx. 
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£©JNK©2£3rc&3 c-jun tt c-fos fcfcfcfcU >BMb£ft3i: AP-1 

p38 mi&mmmm^muffifcmtziJztr-FTtiicDmnBm 

38 MAPK©H^tc«fcoT IL-12-^ IFN-r®0^«lM^nSC:^^^nT^ 
& (Lu. HT et al., Defective IL-12 production in mitogen-activated pro 
tein(MAP)kinase kinase3 (MKK3)-deficient mice, EMBO J., 1999, 18(7): 1 
845-5.7; Rincon-M. et al., Interferon-gamma expression by Thl effector 
T cells mediated by the p38 MAP kinase signaling pathway, EMBO J., 199 
8, 17(10): 2817-29) „ l^ots 1uf3«4£1M h *>f ><D5 *> IL-12 * I 

3efc#»9itt N ffiffBA (1) ^ti55-^f;i/-l-7xr/v-2- (1 

h) -trupx ■r&tJt^i/^x-Hvsi^fcbT^'rsx T#h— > 
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THfX> S£#/U AIDS, M«M'J>#s ^JfcttMu H£^iMxMls £ 

-outturns lu^ffF^s jjf«s jhmu %mm, v^-7\symm, mm 

tJV7i-h'>^ 7# h-^^M^H^T'fe^s IL-12, IL-18, IFN-y, P 
ARP N JNK, fe^V^ip38 MAPK0(Ji^t^T*^CIh(«iC^feo 

1 ) IL-12/IL-18/IFN-rH^WJi:*n;^^ h-^>^ 
K>fc<fcS±fB^'i41M h*-T Fas, FasL 0g^££#P;l 

2) triPARP ilJrCTtf |>—>7. 
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* bfc«T»& PARP fc J; 5 ADP- 'J ^>;Wb£/i&#}§l3ifcl» NAD 

M'J> U 1M<DtfM®U&*£W!Bi fc Pft 3 c i: «fc o T fe 6 £ ft 5 t MWt 3 
(Ha, H. C. and Snyder, S. H. Proc. Natl. Acad. Sci. Vol.96, 
No. 24, 13978-13982, 1999)o 

u-i'x&mnK.wMirZo z<D<m&, t^x- k>^parp 
ft&wm %m dt * t> p - is * ©jgc a t & s nad ©m g & wj u fciuii-c & 

Sm^So Lfe^t, ^;i/7x- K>fcis PARP[SW#ffl^MDTs & 

3) JNKPS^s p38 MimmttffrXY-S/X 
JNK £ p38 MAPKfci, l>f^fc«©T# h-*/Z*Mmt%> «t^«5JW*fc» 

KfO<b^{±T^ h-S/^ias^Ji: ur^-e&So 

M£ JNK HS^ P 38 fflgtf TN?-ag£Wf£!lfc£a&Ttfb#l£fTMB ^Mtfo < d 
fcl±^ftn?feSo &ftl© JNK Pl^ftJ (Swantek,J.L. et al., Mol. Cell. Biol., 
Vol.17, No. 11, 6274-6282) ^>p38H^J (Young,P. et al., Agents Action 
s, 1993, 39, C67-C69; Prichett,W. et al., J. Inflaim., 1995, 45, 97-10 

5) its m-acommmu z.ftmtzz.t£.&vxm-a<Dn& 
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%toffl?Zt^t>tiX^%o TNF- a <D mRNA MSi^ TNF- a Uffl 

C £ ##3^ £ (DMffi ioWbtrtZftiT^ZCDXs &®<D JNK PI^&I& 

Ts 5fei3#^^nTV>§fcVl/7a:iiH>t iSTNF-a^WJf^ffl (fWF 11 
-512699) tt, JNKPi^^^^t p38 MAPK R1«©££IH£ LT&fc bZtlfzM&t 

i^cDT^h-iy7,mmmmizn\yX%mm(D^^Tt\m^ti:^ 0 
Hk'&mmms mn'&B&s tkmummm 
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i^^f ffi£!Bttftl*lffiHb£s i^hD7^- SLE 

mmmm 

h^, S4^Ittf4 AIDS, ftjfiL$tt4>& ^«fl> jKtt£ N 

gvhd, ten, fi^« x #m^;i^*s xijtyht^ saHbSi 

*»W©«*tt"9--f h*-f PARPOffiWJ> JNK*«tV/*fc 
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10-40 mg/kg/B£&^-f SCh#T*£So 1 0**^ttftElfc#t!ll, 

Bffi©ffiM%Ml 

01(1 TNF-a\ IL-12, %£XF IFN-r ^££^3 £;i/7 x~ K >©ffll» 
El 2 (is LPS:>3 y7^;i>^£7©£#fcMl-fcVi/7x- F>©gtf&31© 

tawi- K>©»j®ii£^-r0-c<&5o 

0 6 (is THP-1 JWtt*» 6 © TNF- a S^© t:;i/ 7 x - H > fc J: « JWf&JS&H £ m 
07(1 NK3.3|fflJ»*>© IFN-yH£©t?;i/7x- K >(c«t SjQIM^ 



WO 01/58448 



PCT/JPOl/00935 



-1 8- 

ms its lps i/B v^^^t/^oim-aM^m^t^^y ^- k>© 

0 9fciu LPS ^3^€r;bT^0 IL-18 M^RIST t.Vl/7 F>©#p 
01O«; N LPSig#6I^P^OffSi^^-r¥^T^^o 

011^ LPs^cjffEc^^b^^-r^m-efeSo 

Hll 2fc* N LPSi/3^^^^;i/^^^©M©Mixm^^-rstr;i/7x- 
Ell 3& N LPS^ay^^x;V^e7^©ffFli^^it-St:^7x - F>^©Jjj 

lps ^m©*^ b : lps mm~? t> 7 o 

HI 1 4 fcfc N LPS tr^v) 7 ©JFfUfc: £ W" 5 ^7 x - h* >#-^©$j 

LPSg?«6D5^tirtlf;i/7xn F>£&# N B : LPS &ffi© 4 WpK«K;1/7 x~ 

H l 5 tts LPS a * 7 ^ t 1 ;^ £ 7 ©muz £tt -5 tr;v 7 x - f >&#©$j 

**iHfcJHl(WDJt© Tunel JfeftfcftwfWT?**. A^ B (±0 1 3 £|b|$IT* 

016^ LPSi/3 ^7 : E7 ; ;i/x'77©CTIlt*5(tst:;i/7x - k>^#©^ 

^^^feSBil^JM-© Tunel ftfitftwtll-Cft*. A, B &EI 1 4 

I17li, LPSS>3 y*^;W«77s©fflKfc;fefr3E;i/7x:z |* 
3l£S§^£M»m-© ssDNAft6«*^^jn?*So As B itm 1 3 

mi 8fcJ\ LPS^>3^7 ; E7 :r ^T77>©JffMiC*5^§^7xiih->fe#©^| 

ssDNAJfefifc8j5s-r¥HT?»So A, B ttH 1 4 illSi^T' 
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mi 9 lis LPS^3^^^x;vv>>^cDfF)l^^it2)t:;i/7x^K>^#cD^ 

o 

m2 1B\ LPS$#^<77©«1$1M h*-f >0£fcJM©7'#h-5';*fc 

H2 2&> LPSS/ay^^^l/V^^CD^tS^-f h >g£fclffl»©7 , # 
h-^7CSSfK;i'7xr: K >©^I©$lll£^?-0:33«fctf¥^T-fc3o 
0 2 3{i N LPS^ay?^;!/-^*©^!*^ h ft-* >0££ffli©7*# 

h — > * fcx a-*- tr;i/ 7 x - k >©^acD»* * m * m& «t t>*¥K-? & s 0 

0 2 4 LPS 2/ s v V ^7)1 V) 7 © DNA 7 ^-flMs # U -ADP- D # 
025tt, LPS >>a^ V >7 7 © DNA 7 ^-ffMs # U -ADP- U 

§ o 

7** y*-) s MUJjg (/J\#) ©*££ (7*«7-K7**y*-fc,fc 
H 2 7 fc* N ih^J/FCiot THP-1 ©7**" h —>7 bfe THP-1 ©^* 

w\2 8i± s *.Y#i>'\ t "e7-tfh-$'Z*mm\stz thp-i jbijs® dna ^ 

U -ADP- U #$/;WtU £ <fc V NAD *©0l$&tfi£*-rEI£ «fcV^«t?ft So 
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# y -ADP- »; ^>;wu itfNAD »©^^bfc^r-rs v^y x - k yowj 

IH33tt N f;W7x- K>0p38 MAPK t^-r^ftffl^^-rEIT-feSo 

H3 4t± N W7i - k>©parp \znt^m^tm^ho 
[mnmi] tnf-« s iL-12. iFN-rg£fc*rf st^i^x- kxdw 

^^Xfitt^^r;!/ LPS &4x"> 70 &fflV\ tVl^x- K>©$J 

MUfco £1\ TNF-a^ IL-12s jSiljf IFN-7^fc*f"TSt;i/7x-K>© 
W«!lS&**9l^feo ^-?7 (C57BL/6, 8»IMt) (n=4) *m\ LPS^fi©5 
^BUtC^7x- F (0.5% CMC) (DfrZ&^-htzo LPS (50/zg/k 
g) +D-gal (250mg/kg) *ttKrtift#U TNF fcHbTfc* 75 IL-12 

INFtcHUTi±5l$B&fcTi7;*fcg&U Jfil^^HliRbfeo JfitiS*© TNFs 
IL-12s *«fc^IFN-r*ELISA^<t t)Ty-fe-r bfeo *©«§«x t/l/7i-F> 
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^-rx TNF-a, il-12> %&xrm-r<Dm&*mmti&mz.WMTzz.£ifi 
mmvtz mi) o 

[MMM 2 ] LPS is a yt^jW^ZO&mzMZtVfr? i-F >©W 

LPS ^ 3 >^ : Br;Ki)^04#(:SKtK;i'7 x- 
^fe 0 T<77> (C57BL/6s 8SIME) (n=8) £fflV\ LPS ffiW© 5 ^lulcS^S 
fctetVl/7x- K> (200^1 P.O.) SiS-^bfeo LPS (£. co7i, 50/zg/kg) + 
D-gal (250mg/kg) £J«|*|&# bs «ftfc££^ofc^7MH&bfeo ^ 
©Mills t.Vl/7x-K>^ LPSCJ;§^3^7^(3^b^M*§^-r^^ 
h^JB^bfe (g|2) o 

[mMM3] LPS J/a^^VT^XO^HSIIt^^i^F^fflM 

LPS i'a^^Y^^OiilCMt^^i- h*>©LPSjg;|I^&#© 

x"?7 (C57BL/6, 7MBM) (n=6) &fflV\ ^JlfJ 2 £ IqMtfc: LPS [ (E. c 
oli, 10/zg/kg) +D-gal (250mg/kg) ] -%MMft%i*htz&, 0£^bfcll#Ha 
W$fe!i^l/7irF> 500mg/kg (200//1 p.o.) £&#bfco «©gL 

mmmiz&%m-Dtz-?^x%mmLtco ^©gjfis LPSjgffi©5n#^£:£^T 
& N if;i/7x- F>&^z£zmm®^m%t>nz>zt&mwLtz (03) 0 

(C57BL/6, 11 »K) (n=5) £fflV\ LPS [ (E. coli, 50^g/kg) 
+D-gal (250mg/kg) ] £ -?t>X MIS bfc^ N HKc^bfeBSII^ifift; 
(0.5% CMC) ^fettlf;V7x^h'> 500mg/kg (200/zl p.o.) &$#bfco ^ 
©^s 0^^^§^ofeT->X^tf^bfeo ±13©^^^ LPS^S©5 
B^f^JC^T^ hVl/7x- H>^#^i§^^^e>ni)C:h^WJb 
tc (EI4) „ 
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[$mm4] ~? t>7,nm^^)]y c & w- a tvi/ 7 x ^ t><Dwmmrf<D 
m Fas wi&^txm&B&^Tfrkjs&zifm got, gpt mfctttzvji 

7x- K>&-^©f£#£f|^fco x">7 (BALB/Cs lO&ftlE) (n=6£fcH:5) 
&MV\ Sft (0.5% CMC) tfe{itVl/7xr:K>^^bfeo ^©H^JdJnlFa 
s mAb (Jo2, 100>wg/kg i.v.) £ixitfbfco 24B#Ha^ v<77>£M$:U « 

t^m^uuhtco mkm^i-amm^Mn got-uv Test wako^cfc^* 

GPT-UV Test Wako £fflV>TT>.y-M bfco ^CD^ S £;i/7 x^ b* V<7 
7T*&, JJFiM^-ft-T'&SM GOT^it^GPTfitcDiijfjP^M^n^^h 

flf tt© ?**b— tilKm^qiffll $ v > fc o 

HWJ 1 ~ 4 ^ b fe LPS v 17 7 h trC Fas ^ >7 7 © $ \z # £ 

ffimtrb, ^7x- K>&LPS&^T^X©jfo*^tx-7M b£^>jg££ 

£ «fc o T ^> 3 s> ^7 bT ^ £ d t tfiw® $ n £ o 

mmm 5 ] /n vi trov<< b c «t £ tr;i/ 7 x - k > ©$i m 

fc b£j*©^71?M b THP-ljffliS (5xl0 5 / ml) £ LPS (lO^g/ml) ©#£ 

bfco >3>^, ig#±?6#©TNF-a&ELISAfcJ;D£gb;fco 

*©H* % K^7xrp>tt N THP-ljfflJiat*«-STNF-a^*ffl»tfe#fi«Jt: 
WJbfe (1216) o IC 50 &45#g/ml fc§H¥£ftfe„ 

fc bfi#NKifflfl& (NK3.3) (5 x10 s / -7 ^) (96 -7 x;i/7°l/- b, 20 
0/zl) IL-12 (lOng/ml) O^STSfctt^&T N 10% FCS££T/ 5% t b 
JfitiKK ia^bfe«ftOlf;i/7x-H>^ttAIM-V medium t* 37°C-e 48 
>^-hbL >f >=5r^— >3>gK *&#±«tt»Ob b'f ^-7xn> 
r (IFN-r) £ ELISA (Quantikine) laD^ilfco ^©^s f;i/7x~ b* 
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>fcfc s NK3.3ffifl8£#tf3 IFH-rg£*ffl*tt#tofc«ift!ll/fc (07) 0 IC 60 
&51/zg/ml htt^^tifeo 
THP-lfflWa (lxlO 6 / ml) £LPS (lO^g/ml) CD#ftT*fel±*#STx 0, 

io, 30, ioo, 300 //g/mi©t:;i/7x- pytmz zAmm-i >^Kfeo 

THP-l«ja (lxlO 6 / ml) £LPS (10^g/ml) ©#£T£fc&^#&Ts 0, 1, 
3, 10, 30, 100, 300 jugMl<DV))/7 24 l%mj >*3.^-h 

bfeo -f >*z.^-i/B y'& s *%m±m^(D PDGF-AB * EL ISA t±t)glbfe, 

tr;i/7 x - H >& s THP-l HMSfc^ttS TGF-/5*iV PDGF-AB 
&ffl*«*Wfc«lffiIl/feo -TGF- /?:|3<fc IT PDGF-AB 0jg£*PftlJfc;i3tt^ IC 50 t± N 
*ft*ft 70yUg/inl * JiV 50/zg/ml fcgm£ tifco 
T^D7T-y«J»WcP388.Dl SLPSCD#lET*fe(*^#4Ts 

±ft*©TNF-ai;fettIL-6&ELISAfc<fcD£*bfco ^©jg^ Wirp 
>fcfc, P388.DliWlfiK:43tt*TNF-ag4*ffl*«#Wfc«iWUfc (IC 50 tt90,czg 
/ml tmnZfttz) o bfrU IL-6©g£tt»fWb&;frofc. 
[HJfcfJ 6 ] LPS i/B -^^rJl/T^^io^tSSt^^xr K>©itfa 

s©a&* 

LPS J'a '^tr^i>^©4#tSSt^7 ix \*><DffrMM<D%}m*m 
SS^TS^o (C57BL/6 S 7»llif) (n=5) LPS&f}«fc!) 

24«pSbUn 3^Mx fc«fctf 30#Bufc£#*fclil^l/7x:2]*:/ 500mg/kg (2 
00/zl p.o.) £&#bfco LPS (£. coil, 50/zg/kg) +D-gal (250mg/kg) %M 

tts LPS^a©3B#P^±lu^^#bT*)^ ^ay*^fc:ttb^l«»*ft*8Jrr 
[^J&0"J7] LPS y^ : E5 s ;i/V<;^OTNF-aS^K:2ftti'r^7x- K 
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tjl/7xrr>O»M^f; 0 ^»77 (C57BL/6, 15 M^lttH) (n=5) 
m&mmZtcP. acnes^Zms/^^^mm^^-htco 10 &ft (0.5% 
CMC) lfdiWir:F> 500mg/kg (200/zl p.o.) £&#U 5##fc:LPS 
(100Ag/kg) fcfrofco LPSg^© 1.5B$P^£M$bTJfo^£|I]J&b;fco 
M*©TNF-a£ELISA££D7-y-fe^ bfco ^©ISJi^ If ;i/7 x - K >(i N L 
PSjg®v>?7©TNF-ag££ /a pj>oT«iJ-r?)^^MHJbfe (08) o 

[mMMS] LPS i/a y^^M/x''?*© IL-18 feSfcM-re;^ x- k> 
©#Pf»3l 

LPS ^>a y^^l^i?* (P. acaes^E®^) (DM^P IL-18 llCSSt 
t:;i/7x^H>©a]$iJ^^i!|^feo x"77 (C57BL/6 S 15M*]Ht) (n=5) fc N 
&&iS£-tffe/\ acnes* 2mg/v£*-C^ftft#Lfeo 10 (0.5% 
CMC) £fc&£;i/7x- K> 500mg/kg (200/zl p.o.) £&#U 5#&fcLPS 
(100/zg/kg) £frofc 0 LPS^®0l.5^P^^M^bTifil^^lH]lRbfeo 
M#© IL-18 &ELISAfc«fc!)7 > y-fe>f bfco ^©^lls W7xrF>li, L 
PSjgflv*;*© IL-18 g££ j/3 7/ro1?«lffi("r«ifctf*IWibfc (09) 0 

mmm 9 ] lps ^^^(owmomMmmh^y >jk#©s6* 

x"?7 (C57BL/6 10 MM) LPS ((E.coli, 50/zg/kg) + D-gal(250 mg/k 
g)) ft«#U 6i#ffl&©JffH©rtlllffi)ifciai 0»o JOTl©J!E*^b 

L?S&^'&®Bm<DBlfiL®mK£.Mt%\f)\'7 LPS ^#6 

i9Mft©lR : K©nifimjK«flMU&. ^7i~p>0^ LPSi§:^©5# 

1^ lps mm-? t> 7 fff & j: u m j]/ 7 x - k -7 1> 7 Mvmmm&tidt 
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zn-otzo t** (C57BL/6, m. msm) *m\ mn-wz mm) (t:- 

9)V (0.5%CMC) #£Wm$t-$WX (50^g/kg + D-galactosamine 
250 mg/kg, i.p. (Volume 200/zl)) fr£ N 5.5 l^^tJFFS^DD fcBbfe 

(^H«£SI(3fil3f»flfcW)(3a#3ffi|, tf9fi)) o SEt8tfJfr£ffl8[^ ^ 
Tb^iJ> -xtf>>> (H.E.) Tunel^ s PCNA& N feS^&ssDNAS 
teiSlfefi&fTofco Tunel&tt, ^->=jt1±s • iz/ situTtf h- 

*>*fcW*y h-'VM-**/*'— t? (ft*D^No.S7100-KIT) &f|jVC8itt0 
7n h-JHctot^oL 'ssDNAffifcfciu #C Single Stranded DNA (ssDN 
A) • e7^#U£P-±;i4fi# (DAKOttSfi&n-I* A4506) %\mtifoh\sX 
ffifflU tfctBfci: DAKO ft LSAB2*y h/HRP-JL - (#^p^ No. K067 
7) SSfsroro h3-M:ftoTffijBlfco 

PCNA (Proliferation Cell Nuclear Antigen) BU $HJM38 Gl £ S^t 
^ttTg^RS^^^nS^S 36KD <DWi$> >WZtb%o *^gt:.j3V^Ttt PC 
NAJrift (DAKOtt, ft*D^No.M879) & 1 fcfcttJfci: DAKO *± L 

SAB2 y h/HRP-3--/^— No. K0677) SSt©7P p3-;i/£ 

ctitftu lps^#t<?^ ©JOTTe&s gi©i!)S 

fcA,£«D3li!iW»tt-es ttfcttogfcjpaujtpofc (+-++-+++) „ Tun 
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fcofco PCHAiSTf%'>ftc©ttrtfcHM4«i5t*B«)fe*» N Tunel ssDNA 

(013B)o Tunel SfcfcWt 4k ^fcHM4«*«mtB*nfcCl fctts H.E.»S 

©£tt££;HS (Ell 5B) o 

±IBLPS&@v*>;*fc N $®©5#ftk *J:tFS«©4l©|HI«fct:;P7x- 
h*> (500 mg/kg) (tfcfcfctr-^i,) S6Pt»4U ffiliffiJifcXirrS&JR 
fttftSEUfco tf;i/7x- K>^#bfeLPS T£*£:fcl>Tfc^ ^TOmjt&M 

mifitt&^cts Tunel $S;feJ;tf ssDNA8rc N sUtftAttlitttiEjPs tfW-©JH22 
SR^s P^MOT^^iiJ: D^KBfc&nfe (Ell 6 N Ell 8*<ttfia2 0) o £ 
fes ^<^^©#«^^^f$f^#:^BfcB^tis *©flk Tunel $u ssDNA 

* $ t mum® m&MM ttnm a n tz . 

W±$li:©§^ LPS D s v^^cDjfpfcs j&tt-SERiHJfiifcx 

§;fc^ Tunel &£J;T>*ssDNA&k: c fcDs LPS |jfc£|fffcfcV^ §^©T*° h—> 
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y-Bf&%m^t£o (C57BL/6 lO&IMt) fcLPS (E. coli, SOjug/kg) 

+D-gal (250mg/kg) £JftJBF«9$g!#U gl$ftfcJfo*©#i£tti*--f b#^>£EL 
ISA£ckt)£*b£o TNF-as IL-R IFN-r©££»*& , «*£ilfe (02 1 

±) o mm^'&<D^tz(DBmtpt>>f;kMK*mW;V, dna^-tfmmj 

£bfc 0 DNA ^ P—Mffil&s 73- ©Apoptosis Ladder Detection Kit Wako 

mmztitc (H2 it) o 

as-rt:;v7x-K>©tir«rai0a*5feii^fco (C57BL/6 lomei) 

ftfflVV LPS^©5^HU^S^fe{*tf;i/7x^h'> (500mg/kg p.o.) fcft 
4bfec LPS (£. coii, 50#g/kg) +D-gal (250mg/kg) £JK)&F<3&#U &R3 

tco zomm, ^7i^h*>^ lps c «fc h*j>m&£&v t dM7y 
-mf&mmfcmitzzt&mwhtz (022) 0 

LPS V 7 ©ffcgttiM h * >f >g£ iff IH© T# r % 
7i^h'>©tt4M^feo v** (C57BL/6 lOSMME) LPS 
[ (E. coli, 50/zg/kg) +D-gal (250mg/kg) ] SV*XfcflUSrtifc-5bfe3l$ 
g|t«|fe{it;V7irh'> 500mg/kg£&4 (p.o.) b£o €©&> gl$ 
Wt^ttl^-f p*>f>S£fcJffl»©7tf h-*>* (DNA^-ffM) £$J£b 

feo ^©Jg^> tf;u7x^h'XiiFN-r©^il#^ckt>*DNA7^-ffM^fp 
IHf S£fc#*n»bfe (02 3) o d<olfi**J:V*MiW9o*g*i±, t;i/7x 

LPS T«Jfili4«5E*SI# UfeT «>^ffFJ«jaai© DNA 7 * U -ADP- U 

tfWWtu fcitfNADfiOIIIlS&fcfcil^feo ^<77 (C57BL/6 llMtfoBI) £ 
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m\ LPS [ (E. coli, 50/zg/kg) +D-gal (250mg/kg) ] £ 
4FU 2, 3 N 4, 5, %&XfBmm&KRtm<D7tiih-i/Z (DNA 7 P—jfeEfc) > 
^'J-ADP-';^S>;Hbs *«tVNAD*&«i^Ufeo DNA ^-ffM™l+^>7• 
;^'£7:^-© Apoptosis Ladder Detection Kit Wako Cf oTMlfc, #U- 
ADP- U ^ % >;Wb& Anti-poly (ADP-Ribose) polyclonal antibody (rabbit, po 
lyclonal)-e^M^>^ny hfctlfctfjbfco NAD fifet Nisselbaum ©#&£ X 
offr&ofe (Nisselbaum,J.S., and S.Green. A simple ultramicro method 
for determination of pyridine nucleotides in tissues. Anal. Biochem. 2 
7, 212-217 (1969)) . *©iir* s LPSft#fc«t ») DNA tfU-ADP-U 
#$/;Wk £ <fc NAD »©ffiT &mmi* ni.Ih»lbfe (024) o 

lps TZBimmft&nmisitvtxBfflm® dna 5 # -adp- u 

^>;Wfcu *5«fcVNAD«(cM1-S^7x-K>©i9:#«j^& N M&#£J;t>* 

ftlfc^fcfc^TH^fco ^7 (C57BL/6, lOjgftltt) %m\ LPS [ (£. co7 
i, 50#g/kg) +D-gal (250mg/kg) ] &ve;^fcJWSrtjft#f * 5^lu gfefcfc 
4IFIIWJfet±t;i/7ir|?> 500mg/kg£&4 (p.o.) bfc (n=3) . L 
PS 6 «Ffflft fcffFJKCT'^ h — (DNA 7 V-M®,) > # U -ADP- 'J tf*> 

.fcDx DNA7^-^ N # 'J -ADP- U #>>;Wbs *«ktf NADiCiSTtf 
Wftl^ns d *»43J«i Ufc (02 5) o utie»0»f,, ^7irF>(±, 

[HWJ 12] i'z? tf;i/7 xx F >(D7# Y-i/zmm 

mm 

t h^iM hW^THP-1 Cxh^> F*mMhT7#h-i'Z*MmU 
6e7x;i,j$#7 t l/-htTHP-1^1.5xl0 6 f@ (/2ml) -f^S:^ 5fcttJV 
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>dra^-^>3>U x K£ lOO/zMfiP^T (JDitfcV^©*!! > h D — 

;i/£bfc) 3M^#bT^h-^>7*i§#U 7tf h-^7/>#:©B^£¥3l 
iii^-b;i/V-*- (Epix) Z*MtirLtco ^©^ WirFXt 

(02 6) o 

x h/J%°i/ Kfd cfcot THP-1 ©7# b U 6 B^©$fflJ3§© 

/wrtfUT 1 ^- (£#) M-rst:;i/7x^h*>cD^§wsT-i (mtt 

THP-1 £ 5xl0 5 /ml «S£bT 96 <7x;Hg#7U- h 100^1 "f^SSs 

e^7x^F>i, 3 N io mM mmm) mxt^^o ujn>t&v^©, ^>hp- 

ft) , #>>x;i/T»iiMbT 6B#P^tg#b (total volume 200/zl) >. 6 mm'&te 
TfB©WST-l (Dojin Cell Counting kit) £ 10^1 fDAtiZMfc 3 Bfflg&jfo 
£i±Ts »©/H7t U^-f-t^oT^bfetg^a^ 100/zl-fogiJ© 
96 ^ai;i/71/-h«b#^> 450 nniT-D«Jg^iiJ^bfeo ^©^ hVl/7 
x- F>(ixf^> Ktct^T^h-i/X^fflM^^tPl^-r^d^^JB^b 
tc (02 7) o 

[H»J1 3] in 7/troig*^tiJ(7^t:;i/7x^ K >© DNA ^-7fM£ 
x h # $/ h* T* 7# h -^>7 bfe THP-1 «§© DNA 5> U -ADP- U 

tfiwWbs £<fctmD*©,^P#^{b£f^;feo 
THP-1 £ lxl0 6 /ml fcHMbT 24 ^x;i/tgft7l/— Y\z 1ml foj^ xh 

k loo/zM wm&) *mz.Ts o, i. 2^ 3, 4. 5, #&x?Gmmmm& 

MMVX^>V a >£HUKbT 700 u\ DNA 300/zl # 

£ ADP-U^>;Wb§lgJi£#(7*:o 700^1 #fr£»£^l^.y h^<7>bfc& 
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73- CD Apoptosis Ladder Detection Kit Wako07°D h n— ;i/£ipDT DNA 

h — isZteXZ DNA 7 £Si3§? b fe o ADP- U ^>;WbMllffl 
CO 300/z 1 #CD«-9-7 ^ > V a >&^. 1/ y h Vt> > bfe^ SDS-PAGE it > 7VI/ 
My 7 r-fcj&jBLT 100 o Cf«tt£tf fc^ SDS-PAGE 4ff V\ 7D y^>f >7* 
ffip07U>£ h 7 >7n 7 T-bT Anti-poly (ADP-Ribose) polyclonal anti 
body (rabbit, polyclonal )fc«t oT-)x^^ >7n y pTMfctfJbfeo tfes NA 
D»CD^^b(i^©«k^^mbfeo THP-1 £ lOYml 24 >?x;i/Jg 

#7l/-htcS^> 9t.5>)xM-xh^>Fffls -5*>5>?x;i/&+xh*° 
S'Ffflfcbfco x>s|«S/|tft«ain («jgl00/zM) bTfr^s 0 N 1 N 2 N 4, * 

^froTs «cDNADScD«^b^H^bfeo 
(028) O 

^Cib^i/ FT"7^h-i/^§iibfe THP-1 mmo DNA 5 # U -AD 
P-U^^;Hbs 33«fctf NAD M^nt 5 ^7xr K>©»ft!l8b**li*<feo 

K;i/7i-^ti5 DNA =7 ^-JBJ««l»J©fi*ttN THP-1 § 1 x 10 6 /ml £BB 
MbT24^x;big#7-l/-h(c: 1 mlfoS;^ xh^>K100//M 
£JP;U ^7i-F> 10 mMJn^T 3B#P^t«^HHRbT^l/>y h^>> 
>bfe^s 7 3— CD Apoptosis Ladder Detection Kit WakoCD7P hn— )]/£. 
*&TDNA*»aftDNA*5£*bT**fc*fetfs 7>ffD-7mg*»S 

T^h-i/7{3«fcSDNA^y-^cD»J^ll^bfeo 
tcfc5*7M— tf-3 Mtt-fb WJcDH^tt, THP-1 * lxlOYml fcfiMbT 6 
;Hg#7l/-hfc2ml fot^ x p lOO/zM (ft«£) »^Ts tr;i/ 
7i-F> lOmMiPitr 3I^BaftfcifflJiasiH]iRbT^Uy b^7>bfc&> Phar 
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mingen ft© Caspase-3 Assay Kit©7P h n— ;i/ fcip DTite£ Lysis 
Lysate #©Mt£fb<**lT^£ Caspase-3 r£1x£Mft&!S£/fH^T$J£b£o ADP 
->J ^>;Wb#Pfi;iJ©ii3§l&s THP-l £ 5x 107ml fcSIMbT 24 ^x^Jg^rix- 
rfcl ilfoS*. xbtf^K 100//M (Kttft) *MtLs t;i/7inh'>10 
mMJtl^T 4 BtH&fc:»£[I|l& bT^l/ y h > bfe^ SDS-PA6E It >7VWS 
«y 7 100 o C$^*£-£fc& SDS-PAGE Sff V\ ^D-yrO^ 

^ >7*l/>t3 h5>>7 7 7-bt Anti-poly (ADP-Ribose) polyclonal antibo 
dy (rabbit, polyclonal^ J; oT<?x7* >7P y rt&tfjbfco NAD 
$iJ©M^{is THP-l £ 2xl0 6 /ml tllbt 24 «>x;i/ig#7lx- h 1 ml -fo 

gg N xh*>>MooAM mmm) ^^y^~\^>io mimzx4m 

mmzMM*\2\U bTfuM© Nisselbaum ©^St* NAD <Dfem%fi-otz 0 

^ WI/7i- K>&x h/tfS/ K£<fc& DNA5 ^-ffMs # U -ADP- U 
^ % >;Wbs NADS<E>{g;T, #<fcV Caspase-3 OrS^b^WitKlMJ-r 5 Ck#¥iJ 
B^bfe (02 9, 03 0) o i/? ritroPRfc:fet*3dfte>0fS*tts tf;i/7xx 

^ £ WJ-T § k&£, tfiTtf h — >7ftffl& if fc «t £*ifl§raiM&£ «fc D jfflfflft 

tf-3 &7*# h-^7CDHfT3i@}-P#t?)7 s DxT— g-efc Ds * 
©MttflS (Ttf p-— >*B#tc 32kD (D7P#:#7'P-te>>>7"£gW- 17kD ODrStt 

d ©^©rStt fcffl*. T i> 5 c k £> s if ;V7 xx h* >fctr # h — > * ffigflsffl 
S^-rscifc^^So *SUUfc»t«K/l'7x= H>©tMEtt#ttH:flli©/^ 

(DNA7y-Bfig»Js ^U-ADP-U^^Mbs NADfgT^i) &£f<2> 
WJ^1-S«a?t-abT^feo £tc, £x**>7*Dy rfc«fcoT17kD© 
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SttflSbfe**^-- K-3*#*SlfcU Cell Free©#*SjfelRkl/Tt:^7 

RAW264.7 8MSC:fctta LPS $iMB$<£>$]j]t3l*l • ^ TNF-ag££2ff5 t:;V7 x 

£ lft&fct) 4x10 s M/2 ml RPMI 1640T«t§s 4 BIB%&b Confluent t bfco 
2//g/ml © LPS ft^tf 2 ml RPMI 1640 *#^x;i/fc^iPU Wz^FXi 
^©h^g^^©x2-e^JPbT8^^§#bfeo IgiLtiBfciltK «fl.© 
TNF-a(iELISA«J^bfe 0 JilSrtOTNF-afco^Ttt^O^^fcfT^ofco . 
««±»*lliRbfc»D*^l/!y h^7>U M£ 200^1© Lysis 7 t 
HT&jTfflJSfcSAIS^ »P\lt3^SnSTNF-a^ELISA-C«bfeo 

Lysis/\>7 7-©iifij$y:&©a?>T-&So 50 mM HEPES (pH 7.5K 150 mM 
NaCU ImM MgCl 2 , 1 mM EGTA, 10% Glycerols 1% Triton X-100 s 100 mM NaF, 
1 mM PMSFs 10 mg/ml Aprotinin 0 bfc ELISA *y hit, TNF-a: R&D mous 
e TNF-a immunoassay Tfe So 

Sfes W7xr K>fc«tSTNF-amRNA©|S3B^**0«fc'5fctftftfbfeo 
RAW264.7i»£ 10 cm *g#7°l/- h >7;i/x> h#Ui{cig#bs Final 

g/mi lps, j en j en©»fto^;i/7xnF>ft«iipuT4Kpra^iibfeo 
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±ft£l&£s fflMfrb Qiagen RNeasy Mini Kit T' Total RNA £MM Ls Zuz 
<D RNA $^jl/A7^ b*^£-S\ MOPS V)\sX*m%mh U ^©^l/^fflV^ ^ 
if>^^yu^-fe*-^3>^tfofeo ^©^s tr;i/7x^KXiTNF-a mR 
NAS£^b£-£&frofc (H3 IT) o 

mz, i-F >CD TNF- a mRNA Si£#£li^fco RAW264. 

7$Bflg£ 6^1$#7°l/- h C3>7jl/x> HcigftU Final l^g/ml LPS S ^ 
ft^ftCDilJ^tVl^x- K> (300^g/ml) SUIT 4KfP^#^tT^f- 
^>>D(^^v)^Final 5/zg/ml-ettU ^ft^KK l s 3^^(cT 
otal RNA£Mi£bTRT-PCR£fTofco M^Mb^tts *3<fc^LPS©» 
iPbfett^^hUfeo &te¥S£l!lfcJu Gibco BRL Superscript RT£fflV>fco 
PCRfi, Taq^'Jp<7— fe"^ExTaq^ffit,\ l//M©7°7-f?-Ci tU r 95°C 1 
min-55°C 1 min-72°C 1 minj £ 29 ^Mf PCRj^^^n-;*^ 
JK'tmftUfcts TNF-a mRNA K£$ttBbT TNF-a mRNA© 

PS+tf;i/7m- K>^^pb lz # ft % TNF- a lz Mm ? £ > F B\ LPS 
©^»bfe«CD^h|5l1i-efeofeo dO^JHtts ^^7xnh->ttTNF- 
amRNA0#^£{j£^b&^£h£7FbT^€>o CKDChfr^ £;i/7x-K> 
(± TNF- a 0 mRNA (Dgfemz&W***. %>Z- bizX-oX %UMi~ £ d 

fc£<fcoT) TNF-am^^»JbTV^^CDT-^^^Ci:^?)^(3^ofeo Z 

n^(D^t^y>, t:;i/7x- h*>^iTNF-acD^^^ J ?'^¥^^;^-e(i:^<^ 

IBiR U "OVCmM bT V ^ 3 £ $g|fc£ ft § o 

[mum 15] Jun N-terminal Kinase (JNK)£<fc If p38 MAPK izttt Z> VJU 
7i- K>©$jH 
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LPS t«fcSTNF-a©£^j^>^;i,fcbTfc^ c-Rafl^MKKl, 2->ERKl, 2£ 

mx m-a<D^mmtemz>m&ts lps mekki^mkk4->jnk(sap 

K)i5 <fct>* MKK3, ^v38*MXW-a(DmmmmiZ.mzmffijfi%lt>ftT^2> (Je 

nnifer h, Mol. Cell. Biol. 17: 6274-6283, 1997) c ±M<D&o\^ 

x - K > tt TNF- a ©0££fgiK 1/ ^;i/T#PM LX V> S £ t &mm b fee TNF- a 

1 43 v > t hir i/ ^;i/T- m& & vm -r % © (Dftrnm & *> ®tLx 

&MAPK p38 MAPK (p38 MAPK) PlgftJ^ c-Jun N-termina 

1 ^(JNK)©Pig&£#£D£>;h,T^£ (Newton,R.C. and C.P.Decicco, T 

herapeutic potential and strategies for inhibiting tumor necrosis fact 
or-alpha. Journal of Medicinal Chemistry., 1999, Vol.42, No. 13, 2295-2 
314; Swantek,J.L. et al., Jun N-terminal kinase/stress-activated (JNK/ 
SAPK) is required for lipopolysaccharide stimulation of tumor necrosis 
factor alpha (TNF- a ) translation: Glucocorticoids inhibit TNF-atran 
slation by blocking JNK/SAPK. Molecular and Cellular Biology, Vol.17, 
No. 11, 6274-6282) 0 %ZX\ MAPK tiXtr- bT^S ERK N JNK 

^p38 mnzMtz>v)\s7*- Yyoim^m^ko 

£?\ Cell free (DBMfclfoZkX Jun N-terminal Kinase (JNK = Stress-Act 
ivated Protein Kinase; SAPK)©gB U >Wtib£ c-Jun © U yM4h%M^fco 
■j >K-fb©«!lJ£B\ Stratagene c-Jun N-Terminal Kinase (rtSKjtt^y Mb 

*©*S^ \Z)V7 x - K JNK © c-Jun © U >Kfc££j&fe#$jfc«ifBlb 
It (0 3 2) o JNKttftftfe Kfl5* bl^ jSBJfiLUfftfEx ttttDNA* «j8JEE«!l 

©3£JH«\ ^7x- K>©M140##fc: JNKKB^^tnTVNSili:*^ 

bt^3o 
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&fcs ceii tree (Dmmm^m mapk tttt mmftM*m^tco Mfe 

fck 7f7^r-b;W*r^/'0^-|t p38:Upstate Biotechnology SAPK2 
a/p38/RK Assay Kit ^fflV>T^M©7°D h u— Md^oTfr&ofco 

-e©?^ t?;i/7xr. K>{iaJS«c#^)^ in r/trocell free p38 MA 
PKHMRRJfefclMbfc (03 3) o HAK264.7CDLPS*a»fcJ:*TNF-aSS«ift| 
(:i3lt5|[Mfil:J:tflt'J>b^^^ p38 MAPKP3^#'J>&< 

-F©?t>4>&< h& p38 MAPKfttt*lfl*-r*eii:fcJ;t) N 

J:oT3HS&*«ffbTV^it^it&n*o ti^ir K>©p38 MAPK PIS 
*<kVJNKRB^o^«St±«k<-StbT*Ds Ht©lflSi , ^7i=l'> 
©3^©»m:*#bT^3-£fc#%*&n*o 

* fc N MAPK £ft©4>'bti& U >K<bS£*-C& 5 ERK izM UT T y 77 

5 s - h^H^r^yn^-tC^y h (EEK:Upstate Biotechnology MAPKl/Erk 
1, MAPK2/Erk2 Sampler Pack.) £7n h =J-;i/® t> tcffl^ Cell Free © in vi 

tromm^mmr mu erk2 ^1x^71- ^0»w»bt* 
iooo^g/ii©»jss*c^<ii«* j B«)e>n*^ofc (t 1 -^^) o c 

ft£©d£:£(K tr;i/7xr.h->(iMAPK^X>ir-K©^t> JNKI^E&fcp38 MAPK 
SK&FMf Sdi:fc:«kDs h U7-^fcg©jg|fcl$> T^h— >7^l$ 
^^*(tS*^S¥©MttS«iM-r5cii:{cj;^T^^^bTV^ei^*s 

[HJte^ 1 6 ] poly-ADP-Ribose-Polymerase (PARP) C^t5^7i- K 
>©$&JH 

PARP MttOSO^^Cx Trevigen Poly(ADP-ribose) Polymerase assay Kit. ^ 
%<Dmms t.Vl/7 x - Y y\± PARP ©BMREJi6£fcftfcH&# bTPl^ bT* tK 
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500#g/ml <DmmZ'&mti%mffltZ>Z.£&mWLfc (HI34) 0 ADP-U#S/ 
M\j\$T-#Y-*/7.] l z&\-yz> mWPhW^lo-oX&t), PARPfcH^-TSC 

So poly-ADP-Ribose-Polymerase (PARP) fcfc N M^%§:tftc DNAfi^ODHS 
(t*b> s PARPg#&£T) ^COO^t^oT^U-ADP-U^^Wb^^ltl. 
-Si^^^tSo PARP0^mrSttM»f^nfeDNA^^#b^ T#h-^*l$ 

^©^a^atov>T(i1i^^m^5o PARPtt, ±fc^£gttfcDNA 
<DBUtemt>i TiJDx «BJia^fflKttfc * W § NAD ^ ATP ®M£&$(£M'J> £ 

e>tiT^^o z(DBmmm%M%T%zttp^mftmfa®-&mmt\sTi±, mm 





wwirF^jio, from v-^xm^mwrnmim 

# U -ADP- U - # I) p< 7 — if 
JNK * «fc XI/ 1. tz p38 MAPK 
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So 

£ftSo f&t>*>, fcfc*«3M8l!llfc£tt3ifcfittiM hft^> (IL-12, IL-l 

t-£& 0 ^fes parpbu mz&m *mntzztiz&vxim<Dmt*mm 
t2>im&&zc.£ti>io, ?M(om.mfi\&*tB-*/z®.mn\tLx<DRft& 

%Zt>ti% 0 JNK p38 MAPKteu TNF-a^^©H-^tC 

ffi^Js ftttAflN&tfffik Abdominal cavity inflammation s 

»«;*^*\ to^s ^d->^ nils tg^ttig&^s &tA* 
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1. S (1) «W5-^^l/-l-7x-;V-2- (1H) K> 
St (1) : 




H 3 d ( i ) 

2. a* (1) "C^nS5-^^-l-7i-;V-2- (1H) - tn*> 
•fti«8^4lb.T^*-r*s ^>*-d^*>-12, ^>^-n^f^r>18, 

A ( 1 ) : 

do 

H3C ( 1 ) 

3. a (1) «n5 5-^^i/-l-7i-;i/-2- (1H) -t'JF> 

£ h t t *firr 5 s * y -adp- y - # y ^ 5 ~t? © mmMo 

Si (1) : 

H 3 C ( 1 ) 

4. -c^S5-^f;i/-i-7i-;v-2- (ih) -try k> 

fc£ri&£fcUT£#-f *n Jim-**-- e*«tt)f/tfe«:p38 MAP**— t? 
SC (1) : 



WO 01/58448 



PCT/JPOl/00935 



-40- 




6. (1) -£^£tl& 5 1 -7x-;b- 2 - (1H) -KU h*> 
* (1) : 



7 . M&m\mB&T*&2>M&m 6.iz&&<D%m\o 

8 . m&m 3 fcf3«o* »; -adp- u y * 7-*©K«w*^^fc 
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3/34 



0h,3h 
a I — Q- 



lh,2h ^4h 




o 1 

O 2 

a 3 mm® 
m 4 

♦ 5 



e £#0.5 % CMC 
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04 
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+LPS 
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7/3 4 

2000 t 




W7x-F> (y.g/ml) 



+ IL-12 (10 ng/ml) 
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08 

lk% TNF- a (ng/ml) 




Jfilfi? p.o. 500 mg/kg 

n=5 p.o. n=5 
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HI9 

Skm IL-18 (ng/ml) 



10 - 



5 - 



0 




ifitf* p.o. 500 mg/kg 

n=5 p.o. n=5 
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1 0/34 

mi 0 



-LPS +LPS 
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1 2/34 

1 2 

-LPS +LPS +LPS 

-tr;i/7x^K> -t:;v7x-h»> +wi/7xrh-> 
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1 3/34 

1 3 



A 
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2 1/3 4 

02 1 



201 




V I 2 3 4 5 6 
f *H(h) 
C57BL/6 "7 ^ X £ 
LPS+D-gal (50 jti g+250 mg/kg) 



LPSmr&<D#Fffl (h) 
AHindHI 0 2 3 4 5 6 

i i n n n n n 



n-^r* pfwjf W * ?^! ft t*«»3 



53 
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2 2 



2 2/3 4 



201 



3 



l 



10- 



-5 min 
500 mg/kg 




LPS+D-gal(50 // g+250 rag/kg) 



-800 



-400 



LPS{§ft&(DB#P B 1(h) 



^Hindin 0 1.25 3 4.5 6 

I I I I I l 
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2 3 



2 3/3 4 



201 



S 

9 



10~ 



0 J 




C57BL/6^X£ 500mg/kg*§nfc4 
LPS+D-gal (50// g+250 mg/kg) 

ejl7x-K> 500 mg/kg p.p . 

US8fl&®l$m <h) -PFD 
A HindlH 0 1.25 3 4.5 6 +LPS 6h 

I I I 1 I 1 L 
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24/34 



A Hindlll 0 

I l 



LvsmiPikommih) 



< p*** 



i! lit- 



NAD] 




LPSSfE&<DBW(h) 



St. 0 

,...L. 



.1 — r 



kDa 

175 

83 
62 
47.5 



— m MM *a 

.** ** " -v ^ : " • 




0 2 3 4 5 6 h 
4 



LPS+ 
D-gal 

(50//g+250 mg/kg) 



. •■*„_ r»i t o k,**...**. 
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2 5/3 4 



HI 2 5 



+LPS~~ 



-5' +4h 
-LPS titt -K> 

m mm rr~i r~r~i 




-lps ilf* -K> -K> 
r-m r~n m rTi 



NAD 




-LPS 



-+LPS 



tf;U7i-K>500 mg/kg 
n=3/group 
-5J +4h 

10. 4 6 h 



1 



(50# g+Somg/kgf 1 ^^ 1 



I I f+ — .1*. _ . . _l . - 
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2 6/3 4 

0 2 6 




10mM(=1850/i2/ml 
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2 7 



2 7/34 



100 - 



V 

IS 

S 50 



+x hatful* ioomm 




0 13 10 K^7x-K>(mM) 
0 185 555 1850 (/*g/ml) 
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2 8/3 4 



0 2 8 



^Hindm 0 1 2 3 4 5 6 

1 1 I 1 I I I l 




C600 



a 



400- 



3 

£200 



0 



T 
1 



NAD] 




i — i r 

2 3 4 

W 00 



5 6 



St.0 1 2 3 4 5 6 



kDa 



I I I I I i i J 




175 1 § 



0 lh 2h 



T 



i 



4h 



6h 



T 



(100 /z M) 



T 



^1^5/ }>->NAD 
->ADP 
->DNA 
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2 9/34 



2 9 



DNA^ *? — 



lOmM 



lOmlVI 

St. -Et +Et(=1850 U g/ml) st# +p ^ 1850 ^ g/ m i) 




L: 



3h 



NADj 



I 



83 




kDa 



175 :^mmm 



so 
o 



Q 

t 

1 



600- 



400- 



200- 




f 



1 



4h 



(100 nM) 
10mM(=1850Afg/ml) 



1 

^kyh-> NAD 
-> ADP 
-> DNA 



lOmM (=1850 jti g/ml) 
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3 0/3 4 

03 0 
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3 1 



3 1/3 4 



300 



mm±m 




(-) 



LPS 



LPS+t;u7x^. K> 

30jUg/mI 300//g/ml 




(-) LPS LPS+ t°;i/7i- K> 

30jt/g/ml 300/ig/ml 

LPS - + + + 
t°;U^x~ K> 0 0 30 300 ( jt/g/ml) 

-TOT- or 
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3 3/3 4 




ft*3H£ (%) 
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